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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUlACTUPb flJifl PEMOHTA OBCAAHUX KOJIOHH 
(57) Abstract: 

M3o6pereHMe othochtch k o6nacTH 6ypcHHH n ^o6biHM Hefrrei h ra3a, b uacTHOcro k tcxhhkc h TexHOjiorwH 
KanHTanbHoro pcMoirra cxBaHambt. Ue/ib - noBbnneHHe HaAextHocrnf peMOHTHo-BOocraHOBifTCJibHNX pafxrr 
3a ctier aamwrtj repMeTH3Hpyiomero noKpbiniH c coxpaHeHneu repMeTH3aujoi KOJiOHHbi no Bceii jyurae 
HanoTKCHHoro nnacxbipfi. JJnH 3topo oh cHa6meH npefloxpainrrenbHMMM yaHKeraMH, MaKCxafa/ibHbtM 
HapyjRHbift AHawrrp KOTopbix npeBbnnaer HapymKbrt flMa*teTp KonbueBbix ajieMenroB, npw 3tom 
npeAOxpamrrejibHbic MacuKexbi pa3MemeHbi titxffy KoniaixeBbiMH aneideHTaMM repMerH3Hpyion^cro 
noKpbiTMsi c 3a3opoM c BO3M0XHOCTUO b paooMeM nojioHteiniH nepeKpbiTwsi 3a3opoB c yMeHbnieHMeM 
HapyjKHoro jptawerpa npenoxpaHHTejibHbtx uaHKCT pp HapyxHoro ^Hawrrpa KonbueBbix sjicmchtob. 4 im. 
blblbil 
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Description |OnncaoHe H3o6pereHH5i]: 

M306pCTCHMe OTHOCHTCH K o6jiaCTO 6ypeHHfl H A06blWI1 HWjTTM H ra3a H, B MaCTHOCTH, K TCXHHKe h 

TexHOjiopHM Kararrantnoro pewoHTa crbsukhhu. 

Uenbio M3o6peTeHHH HBTraercfl noBumeRne Ha^ejoiocTM peMOHroo-BoccTaHOBHTenbHbix paooT 3a cueT 
oamwTbJ rcpMCTW3Hpyioincro noKpbmw c coxp emchm cm repucnoauHH xgjiohhu no bccA jxrxvaie 
Hajiomeimoro ruiacrbrpH. 

nocraaneKHaH nenb flocroraeTCtt Tew, mto nnacrbipb jjnsi peMoirra o6ca^Hbix kohohh cocTosnrpoi H3 
nponon hHO-ro^pupoBaHHofl rpytibi c HapyxHbOJ repuer»3HpyioinHM noKptdroeM, BboiGmieHHbiM H3 Ha6opa 
KonbucBbix ajicueHTOB. pacnQnoxeHHbix n^onb Tpy6bi c saaopOM ppyr oTHOcsrrejibiio npyra, ciia6»cii 
npcwoxpaHHTcnbKWMH MaHACTaMM. MaKCMMa/ibHbifl HapyxHbift jniaMerp KOTopbix npcBbrraacT HapysHbiA 
nHawerp Konbueebix aneueHTOB, npw ctom npenpxpaHirrenbHbie uaHmeTbi pa3Metnemj ucmjxy KojibueBbOvot 
aneueHTauu repMeTH3Hpyranero noRpbiron c 3a3opaMH c BoawoxHOCTfcio b pafxmeM nonoxemfH 
nepeKpbiTHR 3a3opoB c yMCHbmcHHCM HapyjKHoro nnaMerpa npenoxpaHHrejibHbtx ushmct jjo HapyxtHoro 
o^faMCTpa KOJibu;eBbix aneMetrroB. 

flpM TpaHcnopTnpoBKe raKoro nnacrbipn b KOjnoHHy otfcanHbix Tpy6 rohtelkt ero co creHxofi kojiohhw 
ocytnecTBBHCTCH MCpC3 MaHKCTbi, pa3ucmpuu>ic b 3a3opax uzmpy KonbneBbndH rcpMcnraiipyioaBikai 
aneMCHTakCH Ha onpeneneHHOM paocTORHHH npyr ot npyra no accft n/mHC nnacTbipn. 

MaHTxexa BbniojraeHa o sune ujunnmpa c nocroHHHbD* wm nepeMeHHbiM no ee jyiHHe nHaMerpoM w 
Tommmoft cTeHKM. HaHtionbimal ^Hauerp MaHxcerbi npcBbitnaex HapyjKHbiH onucaKHbiH niiaMeTp 
KonbucBoro rcpMern3Hpyiomcrx) aneMeirra. 

JXaHHa kiaHXCT Bbi6Hpacrcfl TaxKM o6pa30u. irro6bi npw p a3 mcuxchhh hx Ha njiacrbtpe Mcmjjy 
repMCTH3Hpyiom^MH ancMeHTaMH coxpaHwicn (jjyHKixwoHan bHUH 3a3op He tojibro npw TpaHcnopropoBKe, ho 
h npH pacnmpeHHH imacTbipH b kojiohhc 

PaocroHHHe Mexny M&HXCTaux h hx kojutocctbo paccwMTbiBaeTCfl b 3aBHCnviocTH or n/iHHbi nnacrbipsi h 

KpHBH3Bbl CTBOJia CKBamHHbi. HTo6b! npH KOHKpCTHblX HX 3HaMCHHHX HCKJDOUHTb ROHT3KT 

rqjMeTH3Hpy»mero noKpuniH nnacrupH c kojiohboh h ero paapymeBne. 

KoH^HrypainiH uamKeT, 4>H3HK0-wexaHiniecKHe CBoncTBa h npowHOCTHwe xapaKTepHCTHKH MarepHana H3 
Koroporo ohm H3roT0BneHbi. no3B0JBD0T o6ecneuHTB hx qenocTHOCTb npH RBvixemm nnacTbipn b 
CKBajKHHe. a npn ero pacnmpeHHH ne^opMHpoBaTbCH b panwajibHOM HanpaBneHHH np Dcmnmibi paBHOH 
TomnHHe repMenroHpyiomero noRpwron nnacrbipH, HCKJUonaH jjonooiHirrejibHyK) norepio npoxoAHoro 
ceneHHfi RojioHHbi ooca^Hbuc Tpy6. 

Ha 4>hp. 1 H3o6pameH nnacrbipb 1 c o^rrbiMM Ha Hero npe^oxpaHHTenbHbouH uaHxeTaun 2, cnynieHHbnt b 
o6canjryio KonoHHy 3; Ha $ht. 2 m 3 npo^onbHbie h nonepeMHbie ceMeHHH MaHKerbi; Ha <J)nr. 4 uapnairr 

BO3MOJKH0PO H3P0TOB/ieHHH MaHJKCT. 

MaHaeTa (4>ht. 1 3) H3POTaaraiBaeTCH c nepexfeHHbiM no ee pjimic njHauerpOM c onjoiaKOBofl txuhbhhoh 
creHKii no Bceuy ce^ieHmo pasnoft hjih draoKofl Tonnnme repuerH3Hpyion^ero noKpumi njiacrbipH. Ha 
KOHueBbix ywacTKax 4 ee BHyrpeHHHR ^Hawerp BbOionHeH c MXHyooBbm jjonycxoM no OTHomeHmo k 
HapysHOMy nnaMerpy nJiacTbipH. B cpe^HeH Macro 5 nnaMerp waHjRerw yBCJTHHHBaeTCH 6e3 HOMeHeHHH 
TQjnqHHbi creHKH ;;o paswepa Ha 3 4 mm npeBbimaiomero nnaMCTp repuero3Hpyioinero KonbueBoro 
□jieMCHTa 6. b pe3ynbTaTe nero b tcjic MaHxeTbi o6pa3yercH no^HyrpeHMe. 

ricpexo^bi 7 or 6ojibmero HHaMerpa k MeHbmeMy BbmonHeHbi kohhmcckmmh c ynnoM npH Bepnome KOHyca 
ueHbmHM 45°. Mejsny repMeTHKOM 6 h MawKeroil 2 hmcctch 3a30p 8. IuiacTbipb cnycKaercn b CKBaxHHy 
Ha nrraHre 9. 

nnacTbtpb co6npaexcK a ycraHaanHBaeTCH cne^yionpiM o6pa30M. 

MaHxeTbi 2 oneBaiOT Ha nnacrbipb 1 c HaroroM, mto o6ecnenHBaeT hx ypepxaHHe Ha neu 3axeM Ha 
nnacrbipb HaHocwTCH repMenoHpywmee noKpbiroe 6 b BH^e KonbucBbix aneMCHTOB TaxnM o6pa30M, UTo6bi 
Mexury hhmh h MawsexaMH 2 ocxanajicH 3a30p 8. Ilocjie aToro nnacrbipb Ha nrraHre 9 onycKaercH b 
oocaflHyio Tpy6y k Mecry ee HerepMenrraocTH, h pacnnipHerctt ^opHRpyioinea rojioasoH jsp iuxoTHoro 
KoirraKTa co ereHKon oocanjioa kojiohhu. 

TpaHcnopTHbie ra6apnrobie pa3Mepbi nnacTbipn o6ycnoBJieHbi pa3MepaMH npe^oxpaHirrenbHbix uaHwer h 
noaroMy npn ^bwtkchhh cro b kqjiohhc KOirraKx nepMexH3Mpyx)inero noRpbinm nnacTbipH co creHKaMM 
oocanHbix kotiohh hckjuo^ch, ^tto o6ecneMHBaeT ero coxpaHHocrb. 



MaHxerbt H3POTaanHBaioTCH H3 MaTepwana ^ocrraTOUHO anacroMHoro, UTo6bi He npenHTCTBOBaTb 
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pacnnrpeHMio luiacTbip* b kojiohhc h hc co3flaoaTb npn stom 3HawrcnhHbix AonojiJorreJibHbuc ycmiKH u b 
to «c bpcmh nocra-roHHO npOMHoro. cnoco6Hono coxpainrrt* rcoMerpwMCCKyio $opMy b npouecce 
TpancnoprirpoBKH luiacTupH k Mecry HapymeHHH hojiohhw. Hanpuwcp. noraoTroieHa hjth pcorniu. 

n pM pacnmpeHHW luiacrbipH uaiimerbi oa cuer noflHyrpeHHfi. o6pa3yiomHX aasop 10 uemfly hhmh h 
nnacrbipcM vt kohmmcckmx ncpcxo^oB, ncxjuoMajomux o6pa30Baimc CKJiafloK. Ae$opMHpyioTCH b paflwajibHOM 
HanpaancHMH h npHXHwaiOTCH k ctchkc njiacrbipH. riocxanhKy ToranHHa ctchkh M3hjkct 6nn3Ka TonmnHc 
repMCTO3Hpyiomcro noKpwTtw. flonojmH-rejibHOH noTepH npoxo;pioro ceneawi kojiohhw b soHe ycraHOBKH 
nnacTbipH hc npoHexoflHT. 

Mcnojib30BaHHC npen/iomcHHoro nnacTbipH. cHa6mcHHoro npeAoxpamiTejibHbiMH MaH^eraMn noaBororr 
npcwynpcflHTb TpeHHC rcpMCTH3Mpyiomcro ncmpbiTHH o ctchkh ko7iokhl>i» coxpaHHTb ero uenocrHocTb h 
o6ccne^HTb HaACKHbtd peuowr HerepwcTHnHbDC o6caAHbix kojiohh. blfelbll UUU2 blfelfct3 
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Claims (Oopuyjia H3o6pereBH5i|: 

OnacTbtpb usin pcMonra o6caAHbuc rojiohh. cocroHmHfl «3 npoAojibao ixxfrpupoBaHHoa -qpytfbi c HapyjKHbtti 
r€pMCTM3iipyx)tqHM noRpbiTHew, BwnojrHeHHbjM H3 Ha6opa KOJibneBtjx 3/ieueHTOB, pacnojiojKeHHbix Bflanb 
Tpytfw c 3a3opou oTHOCsrwibHO flpyr flpyra. <mm*iaioagcftcji tcm. uto. c upibio noowmeHMtt uajjfimHOcmA 
peuoHTHo-BoccraHOHHTenbHbix pa6or 3a cuer 3amHra repMenranpyiomero noKpbrnw c coxpaHemteM 

PCpMCTH3ai4MM KQJIOHHbl no BCCH flfTOHC Ha/IOJKaniOPO IViaCTbipfl, OH CHa6xCH npCAOXpaHHTOIbHblMH 

uaitweraMM, uaKCKMa/ibHWH HapywHMH flHaueTp KOTOpbix npeBbnnaer HapyjRHWH ppahterrp KQJibi;e8WX 
ancMCHTOB. npH 3tom npeAoxpaHHTCJibHfaie MaHJKCTW pa3Mem,eHtJ wwKfly KOJibueBWMH ajieueirrauH 
rcpMcnraHpyiomcro noKpbtTHH c 3a3opaMH c BO3MOJKH0CTUO b pa6oMCM nanomeHKM ncpcKp bCTMH oaoopoB c 
ywcHbmcHHeM Hapymnoro ^Haviexpa np^oxpaHMTOibHbtx viaHarr flo HapymHoro jpiawerpa RonbUCBbtx 
sjieueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 



RU 2068940 CI 

[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 



RU 2068940 CI 



Fig. 4 
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